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The event has certainly justified their instincts, for until to* 
day, January 1, it has been almost impossible for the birds to 
obtain any food, except from the berries, which this year are 
exceptionally plentiful. 

Large flocks of fieldfares have taken possession of my garden, 
where there are a great many hollies, and at any noise they rush 
out of the bushes like a swarm of flies. It is curious to watch 
them from the windows in the morning, some ten or a dozen sitting 
in the snow under the bushes, mere dejected heaps of feathers, 
occasionally pecking at the berries that their busy comrades have 
knocked off. The thrushes are in the wildest excitement. They 
sit above the hollies, quivering and chattering, and occasionally 
darting upon a luckless fieldfare, whose unwonted presence they 
resent most strongly. I do not know how these birds discover 
the berries. It cannot be by their colour, for there are two 
large hollies within ten yards of each other ; one of them was for 
days full of birds constantly flying past the other, which was 
almost a mass of brilliant red berries. One tree was almost 
stripped bare, and the birds all went to an adjoining field for 
three days. Then one morning I found them in the remaining 
bush, which they speedily stripped as bare as the rest. 

E. C. Spicer. 

Throwleigh Rectory, Devon, January I. 

On the Flight of Oceanic Birds. 

The oceanic soaring birds undoubtedly take advantage of the 
air-currents as sailing-vessels do, trimming their wings so as to 
be acted on by the wind to the best advantage. I have fre- 
•quently observed their flight in high southern latitudes, and have 
seen the sooty albatross sail round, and up and down, for ten 
minutes and more with never a flap of the wings ; but with a pair 
of binoculars the tail, head, and portions of the wings could be 
seen to move slightly with each change of direction or elevation. 

There are two well-marked ways of flying, as follows : {a) 
when the bird is flying with the wind blowing sideways on to it, 
as represented in Fig. 1, where it will be seen the whole of the 



under surface is exposed to the wind ; and ( b ) when the bird is 
flying either directly towards or from the direction of the wind, 
as in Fig. 2, in this position a slight movement of the tail send¬ 
ing the bird up or down, and of the wings (not a flap) altering 
the direction. 

Roughly speaking, the area of wing surface exposed to the 
wind is about 3 square feet, and the weight of the bird 7 pounds 
■{sooty albatross). In all these true oceanic birds the wings are 
long and narrow, and the birds appear to have great power 
over the movements of the different joints. 



Fig. 2.—Before or against the wind. 


In calm weather the birds constantly settle on the water, and 
when flying flap their wings a good deal. As the wind makes 
and increases, the flaps become less in number,^ until the birds 
sweep round and under the stern of the ship in immense circles 
at the rate of 20 to 30 miles per hour, in most cases as repre¬ 
sented in Fig. 3, at the part marked ( a ) close to the sea 
surface, and at (1b ) high in the air. 

It is a common thing in high winds to see them apparently 
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motionless for some time over the mast-heads, the ship at the 
same time going through the water at a speed of io or 11 knots 
per hour. 

I would not pretend in any way to explain their marvellous 
flight, but one thing should be remembered, that the velocity of 
the air certainly increases from the surface of the sea to the 
altitude to which they attain, viz. about 200 feet; and that 



Fig. 3. 


when the wind is strong the sea is thrown into considerable 
waves, which may affect the horizontal movement of the wind in 
immediate contact with them. There certainly seeins to be 
some connection between the way the wings are spread to the 
wind’s direction, the sliding up and down in their sweeping 
circle (Fig. 3), and their method of flight. 

David Wilson-Barker. 


The Locomotion of Arthropods. 

I have been making some observations on the locomotion of 
various insects, and find that in the case of those which move 
quickly the best method for observation is instantaneous photo¬ 
graphy. Instantaneous photographs of moving flies show that 
they move the front and hind leg of one side almost simul¬ 
taneously with the middle leg of the other, while they stand on 
the other three. When the tripod which is moving has come 
to the ground, the other tripod is raised, and so on. The 
photographs show, however, that while no leg of one tripod ever 
moves simultaneously with any leg of the other, yet there is a 
succession in the movements of the legs of each tripod. The 
hind leg on one side is first moved, then the middle on the other, 
and when the hind leg has been moved forward and almost 
reached the ground, the front leg of that side is raised. The 
middle leg and the front leg of the opposite sides come to the 
ground almost simultaneously. It is usually just when the hind 
leg is reaching the ground, and the front leg is being raised, that 
the tripod on which the fly is resting thrusts the body forward. 
After the movement of each tripod there appears to be a short 
pause, during which all six legs are on the ground together. 

I have observed this “ tripodic ” walk in earwigs, water 
scorpions, aphides, and some beetles. In the case of some 
slowly moving beetles and aphides which can be observed with¬ 
out photographic means, quite irregular movements have been 
observed. By cooling aphides, they can be made to move very 
slowly. In this condition one was observed to move its legs in 
slow succession in the following order : (1) right hind, (2) right 
middle, (3) right front, (4) left hind, (5) left middle, (6) left 
front. This walk was continued for some time, occasionally 
interrupted by the following order, or some other quite irregular 
walk: (1) right hind, (2) right middle, (3) left hind, (4) left 
middle, (5) left front, (6) right front. 

In caterpillars the legs forming a pair seem to move simul¬ 
taneously ; the motion begins at the posterior end of the body, 
and proceeds regularly forward till the most anterior pair of legs 
are moved. 

The above few observations, which were made m the Physical 
Laboratory of Trinity College last spring, formed the subject of 
a recent communication to the Dublin University Experimen¬ 
tal Association. I hope to be able to extend this application of 
photography to the other groups of Arthropoda. 

F F H. H. Dixon. 

Physical Laboratory, Trinity College, Dublin. 

p.S.—In taking the photographs a small camera with magni¬ 
fying lens and fast shutter were used, and the analyses of the 
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motions arrived at by the comparison of a large number of “ snap ” 
pictures. The insect was in each case placed on a white ground 
within a shallow box covered with glass and illuminated by ob¬ 
lique sunlight. In this way the disposition of the shadows 
became of great service in determining the positions of the legs. 


Attractive Characters in Fungi. 

No doubt the characters of the fungi mentioned by Mr. C. R. 
Straton on p. 9 are attractive, but it does not follow that they 
are useful. Mr. Straton’s letter contains many incorrect state¬ 
ments : the importance of colours and odours to flowering 
plants cannot be correctly said to be “ perfectly understood ” ; 
fungi are not “insusceptible of fertilization” ; the common 
mushroom has no ‘‘parasitic period,” and the first stage of its 
existence is not “passed in the body of an animal host.” 

The common mushroom never grows on the droppings of the 
horse, or upon the droppings of any other animal, and it cannot 
even be made to grow artificially upon fresh dung. An admix¬ 
ture of earth with decayed dung is required before mushrooms will 
grow. The mushroom is not a dung-borne fungus at all. It 
grows in pastures in common with a vast number of other 
pasture-fungi, and if we allow that the spores of the mushroom 
must needs first germinate in an animal stomach, it would be 
but reasonable to assume that the spores of other pasture-fungi 
would have a similar habit. The mycelium so commonly seen on 
horse dung is not the mycelium of the mushroom ; it belongs to 
various dung-borne Coprini , and it is certainly not necessary 
for the spores of these Coprini to pass through a horse’s in¬ 
testinal canal, as they will readily germinate, not only on and 
in dung and its juices, but on wet blotting-paper, and on almost 
any other non-corrosive damp and warm material. 

Mr. Straton seems to have a remarkable idea of the nature of 
a “parasite”; because an animal swallows spores, therefore 
the spores on being swallowed become “parasites.” He might 
as reasonably describe the seeds eaten by graminivorous animals 
as “parasites,” or the seeds of the strawberry and raspberry, 
when eaten with the pulp by man, as “parasites ” in the human 
system. 

As Dr. Cooke, in his interesting letter on p. 57, has not 
mentioned one special character of certain fungi which has 
greatly interested me, I may venture to advert to it here. I 
refer to gluten. Many fungi, especially Agarics, are highly 
glutinous, and if this gluten is not “attractive,” it is, I think, 
useful. 

Agaricus radicatus is one of our commonest stump-fungi ; it 
has, when young, a perfectly dry pileus. As the fungus reaches 
maturity, the pileus becomes glutinous. The change reminds 
one of the change in the condition of the stigma in flowering 
plants. If sections are made through the pileus of A. radicatus 
in different stages of growth, it will be found that as maturity is 
gradually reached the centre of the pileus softens and swells, 
and through the now soft mass an enormous number of cystidia 
protrude themselves. The cystidia exactly resemble the cystidia 
of the gills. The cystidia open at the apex, and gluten exudes 
through the open mouths on to the cap of the fungus. If the 
sticky material from a mature example is microscopically ex¬ 
amined, it will be found more or less full of germinating spores, 
which have been wafted on to the sticky pileus by the wind. 
The gluten possibly aids germination, if it does not—as I 
believe it does—cause fertilization. 

Agaricus mucidus has a highly glutinous pileus, and it grows 
in such a fasciculose and closely imbricated manner on beech 
trunks, that all the spores from the upper examples fall of 
necessity on to the thick gluten of the examples immediately 
underneath. If the gluten is microscopically examined, it will 
be found full of the germinating spores of A. mucidus. The 
uses of the gluten here seem obvious. The simple spores of an 
Agaric might have but a poor chance of effectually germinating 
and growing upon a beech trunk, but if the spores had previously 
germinated and formed a mycelium in a highly glutinous 
material, they would have a fairly good chance. The sticky 
pileus would at length be blown from the beech trunk by the 
wind, and its mucidous character would cause it to stick to the 
first trunk or branch it might be blown against, and so the 
gluten and its living mycelium would become attached to a 
tresh host. A. mucidus is peculiar to beech woods. 

I could extend these notes to other gluten-bearing fungi, as 
A. adiposus , &c., as well as to Agarics with glutinous stems ; but 

NO. I XO6, VOL. 43 | 


the two examples above given may serve as a hint to other ob¬ 
servers. 

How have truffles acquired their subterranean habit? They 
are always eagerly eaten by pigs, squirrels, ra s, and other 
animals when they grow near the surface, and the deeper 
placed examples alone survive. Would the constant destruction 
of tubers near the surface at length bring about a subterranean 
habit? Worthington G. Smith. 

Dunstable. 


Undoubtedly there are numerous glutinous fungi, and the 
coating of gluten has a useful purpose. Whether Mr. Worth¬ 
ington Smith has quite apprehended the nature of that purpose 
may be an open question. The majority of the species in the 
genus Hygrophorus are glutinous, and this genus, as a whole, is 
about the latest in its time of appearance in the autumn. It is very 
suggestive to observe them apparently unharmed by frost, whilst 
the Agarics have collapsed, and are in rapid decay. That the 
glutinous coating is in this instance a protection from frost can 
scarcely be denied. Dr. Quelet, the French mycologist, has 
stated that in the Vosges some species of Hygrophorus do not 
appear until the early frosts have commenced, and he has borne 
testimony to the fact that they flourish in frosty weather without 
apparent injury. Both the species of Agaric to which Mr. 
Smith alludes, Agaricus mucidus and Agaricus radicatus , may 
be found late in the season, apparently indifferent to the frost, 
which affords a suspicion that the glutinous coaling is a protec¬ 
tion from frost. Agaricus carbonarius is viscid, but much more 
so as cold increases, and for two consecutive years we have 
watched it growing uninjured far into January, when no other 
Agaric could be seen. We do not contend that the “useful 
purpose ” is in all bases a protection from frost, because in some 
early species we imagine it serves primarily as a protection 
against evaporation. Presuming that Agarics may contain more 
than 80 per cent, of water, such a protection would be of service 
to species growing in exposed situations. If Mr. Smith’s sug¬ 
gestion as to Agaricus mucidus is accepted, it can only apply to 
that species, and Agaricus adiposus , and one or two others, as 
the majority of tufted species growing on trunks are not glutin¬ 
ous. Another explanation must be found for the whole 
Myxacium section of Cortinarius , for Gomphidius, for many of 
the Boleti , and for such Agarics as Agaricus esruginosus, 
Agaricus serniglobatus , Agaricus lentils, Agaricus glutinosus , 
Agaricus roridus , and many others. The idea that gluten 
“ causes fertilization ” is a novel one, and may be held as a 
private opinion, but cannot be accepted generally without 
evidence much stronger than individual belief; hence, although 
put forward by so experienced a mycologist as Mr. Worthington 
Smith, it must not be accepted as an admitted fact, but only as 
an individual opinion. M. C. Cooke. 


THE RESEARCHES OF DR. R. KCENIG ON THE 
PHYSICAL BASIS OF MUSICAL SOUNDS . 1 

II. 

S O far we have been dealing with primary beats 
and beat-tones ; but there are also secondary 
beats and secondary beat-tones, which are produced 
by the interference of primary beat-tones. An example 
of a secondary beat is afforded by the following expe¬ 
riment. Recurring to the preceding table of experi¬ 
ments, it may be observed that when the two shrill 
notes, ut§, sol$, giving the interval of the fifth, are 
sounded together, the inferior and superior beat-tones are 
both present, and of the same pitch. If, now, one of the 
two forks is lightly loaded with pellets of wax to put it 
out of adjustment, we shall get beats, not between the 
primary tones, but between the beat-tones. Suppose we 
add enough wax to reduce the vibration of sol Q from 3072 
to 3070. Then the positive remainder is 1022, and the 
negative remainder is 1026; the former being ut ? 0 flat¬ 
tened two vibrations, the latter the same note sharpened 
to an equal amount. As a result there will be heard four 

1 By Prof. Silvanus P. Thompson. (Communicated by the author, 
having been read to the Physical Society of London, May 16, 1890.) Con¬ 
tinued from p. 203. 
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